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4 (ELEMENT DEFINITION FILE) 



ELEMENT NAME DESCRIBING PART 



VARIABLE DESCRIBING PART 

INTERNAL VARIABLES (INCLUDING CONSTANTS) 

TAKE-OUT VARIABLE 

EXTERNAL REFERENCE VARIABLE 



PROGRAM DESCRIBING PART 

INITIAL PROCESS PROGRAM DESCRIBING PART 
SIMULATION PROGRAM DESCRIBING PART 



FIG. 3 
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LF CONVEY 
INTERNAL VARIABLE 
MACHINE STATUS 0 

EXTERNAL REFERENCE VARIABLES 

MAINTENANCE COMMAND • MACHINE STATUS MACHINE STATUS T 
NONE MAINTENANCE COMMAND 

TAKE-OUT VARIABLE 
0 

INITIA(\PROCESS 
k SET TBNO "MACHINE STATUS" DATA POSITION 
H MAINTENANCE COMMAND ■ MACHINE STATUS 
SIMULATION PROGRAM 



INTEGRAL 1 
TAKE-OUT VARIATION 
[2] UNCLAMP TO 
SIMULATION PROGRAM 




CONNECTING TABLE 



EXTERNALjREFERENCE VARIABLES 
b1' <£D BACKWARD CONVEY SELF-MODULE 
a1" CaD FORWARD CONVEY SELF-MODULE 



CONVEYOR 



TAKE-' 
CaTfo 




IABLES 



SIMULATION PROGRAM 



4c 



4b 



FRONT STOCKER 




INTERNAL VARIABLE 


d1 0 mm 




d2 30 mm 




MACHINE STATUS 0 


SIMULATION PROGRAM 



FIG. 4 
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4j 



REAR 
STOCKER 



4h 



JIG1 

INTERNAL VARIABLE 

MACHINE STATUS 
UNCLAMP 
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MAINTENANCE MEMBER 1 
INTERNAL VARIABLES 

WORKER STATUS 

EXTERNAL REFERENCE VARIABLES 

MAINTENANCE COMMAND/WORKER STATUS WORKER STATUS T NONE 

MAINTENANCE COMMAND 
INITIAL PROCESS 

SETTBNO "WORKER STATUS" DATA POSITION MAINTENANCE COMMAND/ 
WORKER STATUS 

SIMULATION PROGRAM 



4i 



UNIT 1 

INTERNAL VARIABLES 
FORWARD MOVING SPEED "mm/s 
MACHINE STATUS 0 

TROUBLE REPAIR TIME 1 HOUR 
TROUBLE REPAIR TIME 3 HOURS 
TROUBLE GENERATING TIME count 0 HOUR 



MAINTENANCE COMMAND 1 



TAKE-OUT VARIABLES 
[2] WORKER STATUS T 
[11] MACHINE STATUS T 

SIMULATION PROGRAM 



EXTERNAL REFERENCE VARIABLES 
SELF-PROCESS PREPARATION COMPLETE 

PROCESS PREPARATION COMPLETE SELF-PROCESS 
MAINTENANCE COMMAND/MACHINE STATUS 

MACHINE STATUS T NONE MAINTENANCE COMMAND 

TAKE-OUT VARIABLES 
UNIT ORIGINAL POSITION 0 
PROCESS COMPLETION 0 

INITIAL PROCESS 
SETTBNO "MACHINE STATUS" DATA POSITION 
MAINTENANCE COMMAND/MACHINE STATUS 
MOV TROUBLE GENERATING TIME TROUBLE GENERATING count 



} 



4C1 



SIMULATION PROGRAM 

LD SELF-PROCESS PREPARATION COMPLETE 

AND ORIGINAL POSITION 



} 



4C2 



EXTERNAL REFERENCE VARIABLES 
INTEGRAL/UNCLAMP UNCLAMP T INTEGRAL SELF-MODULE 
MAINTENANCE COMMAND/MACHINE STATUS MACHINE STATUS T NONE 

MAINTENANCE COMMAND 
UNIT PROCESS COMPLETE PROCESS COMPLETE SELF-PROCESS 

TAKE-OUT VARIABLES 

PROCESS PREPARATION COMPLETE 0 
INITIAL PROCESS 

SET TBNO "MACHINE STATUS" DATA POSITION MAINTENANCE COMMAND / 
MACHINE STATUS T 
SET TBNO "UNCLAMP" DATA POSITION INTEGRAL/UNCLAMP 

SIMULATION PROGRAM 



4g 



4f 



FIG. 5 
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( START ) 



READ THE ELEMENT ARRANGEMENT DATA ONE BY 
ONE LINE 



PREPARE THE ELEMENT ARRAY (MODULE, 
PROCESS, ELEMENT (EQUIPMENT) NAMES) 



I 



READ IN THE ELEMENT DEFINITION FILES 



PREPARE VARIABLE ARRAY (INTERNAL VARIABLES, 
TAKE-OUT VARIABLES, EXTERNAL REFERENCE 
VARIABLES, TABLE VARIABLES) 
WHEN THERE ARE VARIABLE NAME REPLACE DATA, 
REPLACE VARIABLE NAMES 



WHEN THERE ARE VARIABLE NAME REPLACE DATA, 
REPLACE VARIABLE NAMES AND PREPARE AN 
EXTERNAL REFERENCE VARIABLE CORRESPONDING 
ARRAY 



I 



PREPARE AN INITIAL PROCESS PROGRAM ARRAY 



PREPARE A SIMULATION PROGRAM ARRAY 



NO 



ARE ALL ARRANGEMENTS COMPLETED? ^ 



v YES 



CORRESPONDING PROCESS OF EXTERNAL 
REFERENCE VARIABLE IN THE VARIABLE ARRAY 
WITH TAKE-OUT VARIABLE 



EXECUTE THE INITIAL PROCESS PROGRAM 
EXECUTE SET TBNO, REGISTER POSITIONS OF 
VARIABLES THAT ARE COLLECTIVELY CONTROLLED 
ON THE VARIABLE DATA TABLE SECURED 
IN THE VARIABLE ARRAY 



NO 



<^ IS THE SIMULATION DIRECTED? ^ 



| YES 



EXECUTE THE SIMULATION PROGRAM? 



DISPLAY THE SIMULATION RESULT 



( END J 

FIG. 7 



U 016289-4 



8/16 



r 



CO 



< 
o 



LU 

Q 

CO 
CO 
LU 
O 

o 

CZ 
CL 



< 



LU 
UJ 
LO 



q: 
lu 

GO 



CL 

o 
I— 

a: oo 
<o 

>QL 



LU 



LU 

< 

CO 
CO 
LU 

a 
O 

CL 



o 



-a: 



COuj 

o=j 

Q-UJ 



O 
CL 



a: 

LU 

o 

R 

CO 



O 



0£ 
LU 

CO 



o 
a: 



o 
>- 

LU 

> 

o 
o 



a: 
O 



o 
o 



o 



CM 



CM 
CL 



+ 
CNJ 
C 



CD 

cd 



o 
o 



LU 

—I 

CO 
CD 



o 
o 



o 



co 



+ 

00 

c 



< 

(XL 
CD 
LU 



< 
CD 



o 



LU 

> 

O 

o 



>• 

LU 

> 

o 
o 



o 



in 



CD 



CO 



o 



CO 



CO 



o 
-3- 



cd 



CO 
CNI 



o 



OO 



CO 
CM 



o 



CO 

CD 



O 

LU 



O 

o 



CD 

CD 



O 
LU 



O 

o 

< 



O 
^1- 



O 

LU 

> 

o 
o 



or 
o 
>- 

LU 



o 
o 
I— 

ZD 

o 

>^ 

< 



o 



DC 
LU 

o 
o 

h— 

CO 

a: 
< 

LU 

C£ 



a: 

LU 

o 
o 
I— 

CO 

a: 
< 

LU 



CM 



Q 
< 

O 
O 

LU 

o 
< 

LU 



a: 




UJ 


LU 


CD 


CO 






LU 


LU 




IE 


LU 

O 


LU 

O 






< 


< 






LU 
1— 


LU 
1— 






< 


< 







Q 

< 

O 
O 
LU 
O 

< 

LU 



CO 



< 


< 


0£ 


a: 


LU 


LU 


CO 


CD 


^ 




LU 


LU 






LU 


LU 


O 


O 






< 


< 






UJ 


LU 




H- 






< 


< 




2 



IT) 



CO 

CD 
LL 



U 016289-4 



9/16 



VARIABLE 
POSITION 
(ADDRESS) 



ATTRIBUTE 



6 (VARIABLE ARRAY) 
^ VARIABLE NAME 



VALUE/ 
POSITION 



1 


INTERNAL 


d1 


Omm 


2 


INTERNAL 


d2 


30mm 










Q1 


INTERNAL 


MACHINE STATUS 


0 






... 












n1+1 








R3 


TAKE-OUT 


a1 ! 


* * * 






... 




n2+1 




... 






EXTERNAL REFERENCE 


br 


R4 




EXTERNAL REFERENCE 


a1" 


R3 






... 












LO 


TAKE-OUT 


UNCLAMP T[0] 


2 


LU+ I 


TAWP HI IT 


IIMPI AMP TM1 

UlNwLrtlvir 1 I I i 


f5 


LO+2 


TAKE-OUT 


UNCLAMP T[21 




















K4 


TAI/C Ol IT 


hi 
D I 




















no+ 1 


IMTCDMAI 
IIN 1 tKNAL 






Q5 


INTERNAL 


MACHINE STATUS 


0 


f5 


INTERNAL 


UNCLAMP 


A 

u 




tA l tKNAL KtrLKtlNL/L 


IMTFf^RAI / 1 IMPI AMP 
! IIN 1 COixnL / UINV«/l_rMVIr 


LO+1 




FYTFRMAI RFFFRFNIPF 


MAIWTF MA WPP POMMANin/MACHINF STATUS 


1 




tA 1 tKNAL KtrtKtlMUt 


1 IMIT PRfiPF^^ POMPI FTP 


R7 

r\ f 


R5 


TAKE-OUT 


PROCESS PREPARATION COMPLETE 


0 










n6+1 


INTERNAL 


FORWARD MOVING SPEED 


*mm/s 


Q6 


INTERNAL 


MACHINE STATUS 


0 












INTERNAL 


TROUBLE GENERATING TIME 


1HOUR 




INTERNAL 


TROUBLE REPAIR TIME 


3HOUR 




INTERNAL 


TROUBLE GENERATING TIME count 


0HOUR 




INTERNAL 


TROUBLE GENERATION EXECUTION 


1(YES) 












TAKE-OUT 


UNIT ORIGINAL POSITION 


* ★ 



(CONTINUED ON THE FOLLOWING PAGE) 

FIG. 9 



>. FRONT 
STOCKER 



\cONVEYOR 

J (140T CONVEYOR) 

I CONNECTING TABLE 
f (HOT CONNECTING 
J TABLE) 

INTEGRAL 1 
~1 W140T INTEGRAL) 
> -UNCLAMP TABLE 



LF CONVEY 
'(HOT CONVEY) 



UlG(HOTIST) 



J 



) UNIT(140T1ST) 



J 
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(CONTINUED FROM THE PREVIOUS PAGE) 



6 (VARIABLE ARRAY) 



VARIABLE 
POSITION 
(ADDRESS) 



ATTRIBUTE 



VARIABLE NAME 



VALUE/ 
POSITION 



R7 


TAKE-OUT 


PROCESS COMPLETE 


0 










R6 


EXTERNAL REFERENCE 


SELF-PROCESS PREPARATION COMPLETE 


R5 


t6 


EXTERNAL REFERENCE 


MAINTENANCE COMMAND/MACHINE STATUS 


TO+6 


















I 
























I 
















TO 


TAKE-OUT 


MACHINE STATUS 


11 | 


LO+1 


TAKE-OUT 


MACHINE STATUS T[1] 


Q1 


LO+2 


TAKE-OUT 


j MACHINE STATUS T[2] 


Q2 




TAKE-OUT 






TO+11 


TAKE-OUT 


MACHINE STATUS 17.11] 


Q11 


"WORKER STATUS T" TABLE ^ 




I - I 




I 



UNIT 1 

(CONTINUED) 



JIG 1 (140T2ST) 

UNIT1(140T2ST) 

CONNECTING TABLE: 

140T REAR CONNECTING TABLE 

CONVEYOR (140T 
CARRY-OUT CONVEYOR) 
REAR STOCKER 
(REAR STOCKER) 



20 

s 



J 



MACHINE STATUS T 
TABLE 

Maintenance 

COMMAND 1 

(MAINTENANCE 

COMMAND) 

20 



j 

MAINTENANCE MEMBER 
(MAINTENANCE MEMBER A) 

MAINTENANCE MEMBER 
(MAINTENANCE MEMBER B) 



FIG. 10 
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VARIABLE ATTRIBUTE 

POSITION 

(ADDRESS) 

/ 



VARIABLE 
NAME 



VALUE/ 
POSITION 



6 (VARIABLE ARRAY) 



\ 











R5 


TAKE-OUT 


PROCESS 

PREPARATION 

COMPLETE 


0 










R6 


EXTERNAL 
REFERENCE 


SELF-PROCESS 

PREPARATION 

COMPLETE 


(BLANK) 











JIG 1 (140T1ST) 



UNIT 1 (140T1ST) 



V 



(CORRESPONDING PROCESS) 

6 (VARIABLE ARRAY) 



/ 



\ 











R5 


TAKE-OUT 


PROCESS 

PREPARATION 

COMPLETE 


0 










R6 


EXTERNAL 
REFERENCE 


SELF-PROCESS 

PREPARATION 

COMPLETE 


R5 











JIG 1 (140T1ST) 



UNIT 1 (140T1ST) 



FIG. 11 
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VARIABLE NAME 



VALUE/ 



/ 



(A) 



\ 
/ 



(B) 



\ 
/ 



(C) 



\ 



3 0SIT 


ON 


P 


OSITION 


Q1 


INTERNAL 


MACHINE STATUS 


0 


t1 
Q6 


EXTERNAL 
REFERENCE 

INTERNAL 


MAINTENANCE COMMAND/MACHINE STATUS 
MACHINE STATUS 


(BLANK) 
0 


tfi 


EXTERNAL 
REFERENCE 


MAINTENANCE COMMAND/MACHINE STATUS 


(BLANK) 










TO 


TAKE-OUT 


MACHINE STATUS T [01 


0 


TO+1 


TAKE-OUT 


MACHINE STATUS T[1] 


o i 










TO+6 


TAKE-OUT 


MACHINE STATUS T [61 


0 










TO+11 


TAKE-OUT 


MACHINE STATUS T [11] 
rj, (CORRESPONDING PROCESS) 


0 


Q1 


INTERNAL 


MACHINE STATUS 


0 


t1 
Q6 


EXTERNAL 
REFERENCE 

INTERNAL 


MAIMTCMAMPF mMMAMn/MAPWIMF ^TATI 1^ 

MACHINE STATUS 


fTfl+1) 
0 


ID 


EXTERNAL 
REFERENCE 


MAIMTPWAMPF PHMMAKin/MAPHINP ^TATl 1^ 


TO+6 










TO 


TAKE-OUT 


MACHINE STATUS T[0] 


0 


TO+1 


T A IX I - Al IT" 

TAKE-OUT 


k j a /*n 1 1 1 •> i r— OT ATI IC "T Ml 

MACHINE STATUS T [1] 


U 










TO+6 


TAKE-OUT 


MACHINE STATUS T [61 


0 










TO+11 


TAKE-OUT 


MACHINE STATUS T [11] 
^TL, (INITIAL PROCESS) 


0 


Q1 


INTERNAL 


MACHINE STATUS 


0 


t1 
Q6 


EXTERNAL 
REFERENCE 

INTERNAL 


MAINTENANCE COMMAND/MACHINE STATUS 
MACHINE STATUS 


TA, /| 

TO+1 
0 


tfi 


EXTERNAL 
REFERENCE 


MAINTENANCE COMMAND/MACHINE STATUS 


I U+O 










TO 


TAI/C C\\ IT 

TAKc-OU 1 






TO+1 


TAKE-OUT 


MACHINE STATUS T[1] 


I Q1 










TO+6 


TAKE-OUT 


MACHINE STATUS T [6] 


Q6 










TO+11 


TAKE-OUT 


MACHINE STATUS T [11] 

FIG. 12 


0 



FRONT 
STOCKER 



UNIT 1 
(140T1ST) 

^ (VARIABLE 
ARRAY) 

MACHINE 
STATUS T 
TABLE 



t 

20 



FRONT 
STOCKER 



UNIT 1 
(140T1ST) 

^ (VARIABLE 
ARRAY) 

^MACHINE 
' STATUS T 
TABLE 



J 



1 

20 



FRONT 
STOCKER 

UNIT 1 
(140T1ST) 

6 (VARIABLE 
f> ARRAY) 



N 



MACHINE 
STATUS T 
TABLE 



J 



t 

20 



U 016289-4 



13/16 

7 (EXTERNAL REFERENCE VARIABLE CORRESPONDING ARRAY) 



rUol I IUIN UN 

ELEMENT ARRAY 


CYTPDMAI PPPPPPMPP 

VARIABLE NAME 


VARIABLE NAME 


RPPPRRiMfi tunni ii p 

KtrCKKINvj IVIUUULC 

NAME PROCESS NAME 


3 


b1' 


b1 


140T CONVEY 


3 


ar 


a1 


140T CONVEYOR 


















3 


SELF-PROCESS PREP- 
ARATION COMPLETE 


PROCESS PREP- 
ARATION COMPLETE 


1401ST 



































FIG. 13 

8 (INITIAL PROCESS PROGRAM ARRAY) 



FRONT STOCKER 
CONVEYOR 
CONNECTING TABLE 
INTEGRAL 1 
LF CONVEY 

JIGJ 

UNIT 1 

JIGJ 

UNIT 1 

CONNECTING TABLE 
CONVEYOR 
REAR STOCKER 
MAINTENANCE COMMAND 
MAINTENANCE MEMBER 
MAINTENANCE MEMBER 



FIG. 14 
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9 (SIMULATION PROGRAM ARRAY) 

\ , 

FRONT STOCKER 
CONVEYOR 
CONNECTING TABLE _ 
INTEGRAL 1 
LF CONVEY 

JIGJ 

UNIT 1 

JIG 1 ~ 

UNIT 1 

CONNECTING TABLE 
CONVEYOR 
REAR STOCKER 
MAINTENANCE COMMAND 
MAINTENANCE MEMBER 
MAINTENANCE MEMBER 



FIG. 15 
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